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Technical Field 

The present invention relates to a catheter and, in particular, 
to a catheter suitable for discharging humor or injecting a medical 
fluid during cerebral surgery or thoracic surgery, and a catheter 
suitable for peritoneal perfusion dialysis, particularly continuous 
ambulatory peritoneal dialysis (CAPD). 

Background Art 

In CAPD, a catheter made of silicone rubber having a diameter 
of 4 to 6 mm is implanted in an abdominal cavity of a renal 
insufficiency patient. A dialysate is injected into the abdominal 
cavity through this catheter, and dialysate that has stayed in the 
abdominal cavity is drained through the catheter after a few hours. 
In this way, a dialysis therapy is carried out. 

A plurality of side holes, which are through-holes for draining, 
are formed at a tip end portion of the catheter. The catheter is 
implanted such that the tip end portion is positioned at a Douglas' 
pouch of the abdominal cavity. As the catheter is in an implanted 
state in the abdominal cavity for a long period of time, a 
membranous greater omentum that is within the abdominal cavity 
tangles with the tip end portion of the catheter to close side holes. 
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Thus, there are problems in that draining from the abdominal 
cavity to outside becomes difficult, and consequently pain or 
discomfort occurs. 

Japanese Patent Application Laid-Open (JP-A) No. 9-10315 
discloses a catheter in which a tip end portion of an inner tube, at 
which tip end portion a plurality of side holes are formed, is 
covered with an outer tube and a bypass path is formed by a groove 
formed at an outer surface of the inner tube or at an inner surface 
of the outer tube, and thus even if side holes are closed, a 
cerebrospinal fluid can be evacuated via the bypass path. 

However, there has been a problem in that it is difficult to 
manufacture a conventional catheter because the tip end portion at 
the catheter is formed by a double tube. Further, there is a problem 
that, because there is a double tube, if an outer diameter of a 
catheter is made small in order to reduce volume and obtain 
excellent implantation in an abdominal cavity, an inner diameter 
is reduced and draining cannot be performed well. Moreover, there 
could also be a problem that total draining may become impossible 
if the tip end portion alone is closed. 

Further, JP-A No. 8-206219 describes a medical drain tube in 
which a plurality of grooves are formed at an outer surface of the 
tube in a length direction thereof, and a plurality of side holes are 
formed at a bottom surface of each groove. 

In JP-A No. 8-206219, as the side holes are formed at the 
bottom surfaces of the grooves, a width of the grooves is larger than 



the side holes. At a time of draining-out, body tissues in vicinities 
of the grooves enter a little into portions of the grooves. In the state 
in which the body tissues have entered a little into the portions of 
the grooves, the side holes are not closed, and a discharge fluid 
flows through the grooves from the side holes into a lumen. At this 
time, since the tissues enter the grooves and abut corner portions 
of the tube that form the grooves, pain is caused to a patient. 

O Accordingly, lightening of discomfort such as pain at the time of 

.^P draining cannot be expected. 
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Also, the side holes are formed at the bottom surfaces of the 
grooves and do not communicate with each other. Thus, if draining 
is performed by suction by air, the side holes are closed by body 
tissues, draining cannot be performed through the closed side holes 
and as the suction proceeds, the body tissues enter into the side 
holes, which causes pain to the patient. 

The present invention was developed in order to solve the 
above -de scribed problems, and an object of the present invention is 
to provide a catheter of which manufacturing is easy and in which, 
even if volume is made small, inner diameter does not become 
small and draining can be performed well. 



Disclosure of Invention 

In order to accomplish the above-mentioned object, the 
present invention is a catheter which includes a tip end portion 
formed by a single-pipe tube, and a plurality of through-holes for 
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draining, which penetrate a side wall, formed in the tip end portion. 
The present invention features at least one groove, which 
communicates a plurality of the through-holes for draining at side 
surfaces of the through-holes for draining and whose width is 
narrower than a diameter of the through-holes for draining, formed 
at an outer peripheral surface of the tip end portion. 

This groove may be provided so as to communicate the 
plurality of through-holes for draining with each other in a length 
direction of the tip end portion, may be provided so as to 
communicate with each other in a peripheral direction of the tip 
end portion, and may be provided so as to communicate with each 
other in a combination of the length direction and the peripheral 
direction of the tip end portion. 

Further, the through-holes for draining and groove may be 
provided at the whole of the tip end portion or provided at a part of 
the tip end portion. 

In the present invention, the plurality of through-holes for 
draining are communicated with each other in the length direction 
of the tip end portion, the peripheral direction, or a combination of 
the length direction and the peripheral direction, by the groove 
formed at the outer peripheral surface of the tip end portion of the 
catheter. Thus, even if any of the communicated through-holes for 
draining are closed, draining can be performed from a not closed 
other through-hole for draining via the groove. 

As described above, in the present invention, as the tip end 




portion of the catheter is formed by a single-pipe tube, 
manufacture is easy, and, even if volume of the catheter is made 
small, an inner diameter does not become small. Further, as the 
groove which communicates the through-holes for draining is 
provided, even if any of the through-holes for draining are closed, 
draining can be performed well. 

With regard to peritoneal dialysis, in addition to the above- 
lb described "continuous ambulatory peritoneal dialysis" (CAPD), in 
fe} which exchange of a perfusate (dialysate) is performed manually 
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W every 4 to 5 hours in the day, there is "automated peritoneal 

S] 

dialysis" (APD), in which exchange of a perfusate is performed 

IP 

15"! mechanically, principally during sleep at night or the like. Recently, 

IP 

'^j an APD proportion has been increasing. 

W As methods of APD, there is a gravity system, which utilizes 

gravity when injecting and draining, and a non-gravity system (air 
pressure system), which can be utilized even in Japanese-style 
houses and is mainly during sleep time at night. In the latter case, 
in a final stage of draining, bellyaches and the like, waking because 
of discomfort and somnipathy may occur, which is a problem. 
{Easily Understood CAPD Therapy, edited by Yasuhiko Tomino, 
lyaku (Medicine and Drug) Journal Co., Ltd. pp. Ill to 112). 

At present, automated peritoneal dialysis devices mainly used 
in Japan mainly have this non-gravity system (air pressure 
system). However, the present invention, based on the following 
theory, can lighten these bellyaches at the time of draining such 
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that comfort during sleeping can be improved. 

Draining exhibits two phases, a fast speed phase and a slow 
phase {Peritoneal Dialysis '98, pp. 165 to 168, "Problems of 
Automated Peritoneal Dialysis (APD) Cyclers for Underweightl 
Babies"). In this it is understood that in a state in which a lot of 
dialysate remains in an abdominal cavity and intraperitoneal 
organs such as a greater omentum tangle little, i.e., a state in 
which all through-holes for draining (side holes) of a catheter 
operate effectively, draining speed is fast. On the other hand, it is 
thought that in a final stage of draining, as the dialysate 
remaining in the abdominal cavity reduces, the intraperitoneal 
organs such as an abdominal wall and the greater omentum 
contact the catheter. Thus, the side holes of the catheter are 
gradually closed. As a result, draining speed decrease. At this time, 
in the case of a non-gravity (air pressure) APD device, the side 
holes of the catheter suck the greater omentum or abdominal wall 
by suction. It is thought to be at this time that discomfort occurs. 

In the present invention, the side holes of the catheter are 
connected with each other by a fairly narrow slit. Thus, even if a 
portion of the side holes sucks an organ such as the abdominal wall, 
the mechanism does not suck stronger than necessary, because of 
perfusion of fluid from others via the slit. This slit's width may be 
0.1 mm to 0.8 mm, which even soft tissue of the intraperitoneal 
organs will not close. 

In accordance with the present invention, as described above. 




since a tip end portion of a catheter is formed by a single-pipe tube, 
manufacture is easy. Further, as a plurality of through-holes for 
draining communicate with each other by a groove, an effect can be 
obtained that even if any of the through-holes for draining which 
communicate with each other by the groove are closed, draining is 
possible from other through-holes for draining, which are not 
|,iu closed, via the groove. Thus, even if the greater omentum or the 

ill 

O like tangles during draining, easy relase can be expected and thus 
0 discomfort such as pain at the time of draining can be lightened. 
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» Brief Description Of Drawings 

m 

in Fig. 1 is a side view of a present embodiment. 

.a 

Fig. 2 is a partially enlarged view of a tip end portion of the 
W present embodiment. 

Fig. 3 is a partially enlarged horizontal sectional view of the 
tip end portion of the present embodiment. 

Fig. 4 is a partially enlarged vertical sectional view of the tip 
end portion of the present embodiment. 

Fig. 5 is a partially enlarged view of another embodiment of 
the present invention. 

Fig. 6 is an enlarged view of a tip end portion of still another 
embodiment of the present invention. 

Fig. 7 is an enlarged view showing a modified example of the 
embodiment of Fig. 6. 



7 



Best Mode for Carrying Out the Invention 

Embodiments in which the present invention is applied to a 
catheter will be described in detail hereinafter with reference to 
the drawings. As shown in Figs. 1 through 4, a catheter of a present 
embodiment is structured by a single-pipe tube which is made of 
silicone rubber with an outer diameter D (e.g., 5 mm), an inner 
diameter d (e.g., 2 mm to 2.5 mm), and both end portions being 
open. The catheter has a tip end portion 10 to be implanted in an 
abdominal cavity and a projection portion 12 which projects 
outward from an outer wall of an abdomen and connects to a bag 
for storing dialysate. In order to avoid positional movement within 
the abdominal cavity, a boundary portion between the tip end 
portion 10 and the projection portion 12 is covered with a short 
reinforcing tube 14 which is made of silicone rubber having the 
same hardness as the silicone rubber that structures the tip end 
portion or made of a silicone rubber whose hardness is high. 

Cuffs 16 and 18 which are made of polyester nonwoven fabric 
in order to fix the catheter to the abdomen are attached as a pair at 
a substantially intermediate portion of an outer peripheral surface 
of the projection portion 12 and at an intermediate portion of an 
outer peripheral surface of the reinforcing tube 14. Incidentally, a 
cuff may be provided at least at the intermediate portion of the 
outer peripheral surface of the reinforcing tube 14, and the cuff at 
the substantially intermediate portion of the outer peripheral 
surface of the projection portion 12 may be not attached. 



8 



Alternatively, two or more cuffs may be attached. The above- 
described reinforcing tube may be not provided at the boundary 
portion between the tip end portion 10 and the projection portion 
12 with a cuff being attached. 

A plurality of side holes 20, which are through-holes for 
draining with a diameter of, e.g., around 1.0 mm are formed in the 

1^ tip end portion 10. The plurality of side holes 20 is provided in a 

P first two side hole rows, which are formed passing through the 
single-pipe tube in a diameter direction and separated along an 

Ul axial direction at a predetermined interval L (e.g., 5 to 10 mm), and 
a second two side hole rows, which pass through such that 
penetration directions are shifted 90° along the circumference 

'^;| relative to penetration directions of the first two side hole rows and 
the penetration directions do not intersect. Thus, the four side hole 
rows respectively extend along the axial direction of the single-pipe 
tube. Incidentally, the penetration directions of first two side hole 
rows are positioned intermediately of the penetration directions of 
the second two side hole rows. 

At each side hole row, the respective side holes are 
communicated, at side surfaces of the side holes 20, by a groove 22 
formed on the outer peripheral surface of the single-pipe tube along 
the axial direction of the single-pipe tube. Each groove 22 is formed 
with the same size, width being narrower than diameters of the 
side holes 20 and depth being shallower than thickness of the 
single-pipe tube. The width of the grooves can be 0.1 mm to 0.8 mm. 
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preferably 0.3 mm to 0.8 mm, and more preferably 0.3 mm. The 
depth of the grooves can be 0.8 mm to 1.0 mm, preferably 1.0 mm. 
Further, a thickness from bottom surfaces of the grooves to an 
inner surface of the single-pipe tube can be 0.45 mm to 0.5 mm, 
preferably 0.5 mm. 

Here, an example in which a plurality of side holes 
communicate in each of side hole rows has been described above. 
However, as shown in Fig. 5, all side holes may communicate along 
the axial direction of the single-pipe tube by a helical groove which 
extends to all rows. Alternatively, a plurality of side holes may 
communicate by a groove which extends along the peripheral 
direction of the single-pipe tube, or a combination of a length 
direction and peripheral direction. 

Moreover, as shown in Fig. 6, side holes may be provided at a 
region of a predetermined range from a tip end of the tip end 
portion, with the grooves communicating each side hole being 
formed along the whole length of the tip end portion, or, as shown 
in Fig. 7, the side holes may be provided at the region of a 
predetermined range from the tip end of the tip end portion, with 
the grooves being provided only at a portion to communicate each 
side hole. 

An example in which the catheter is formed by one single-pipe 
tube has been described above. However, the tip end portion 10 and 
the projection portion 12 may be formed of separate single-pipe 
tubes having the same diameter, with the tip end portion 10 being 
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connected to the projection portion 12 by bonding or the like. In 
this case, a connecting portion of the tip end portion 10 and the 
projection portion 12 is preferably reinforced by the above- 
described reinforcing pipe. 

In the present embodiments, a plurality of through-holes for 
draining are communicated with each other by grooves formed in 
an outer peripheral surface of a catheter. Thus, even if any of the 
through-holes for draining communicated by the grooves are closed, 
draining is possible from other through-holes for draining, which 
are not closed, via the grooves. 
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